The aberrant expression of the gastric inhibitory polypeptide (GIP) receptor in adrenal hyperplasia: does chronic adrenocorticotropin exposure stimulate up-regulation of GIP receptors in Cushing's disease?
Cortisol secretion is usually under the control of ACTH. However, cortisol secretion occurs in response to gastric inhibitory polypeptide (GIP) in rare cases of food-dependent Cushing's syndrome (CS). We have investigated whether chronic ACTH stimulation or activation of the ACTH signaling pathway might be associated with GIP receptor (GIPR) expression. RT-PCR analysis and primary culture of hyperplastic adrenals. All patients presented with CS: 20 unilateral adrenal adenomas, five Cushing's disease, one food-dependent CS. RT-PCR revealed GIPR expression in all hyperplastic adrenals studied. No RT-PCR product could be detected in two normal adrenals or 20 hyperfunctioning adrenal adenomas. Primary culture revealed a significant cAMP response to ACTH in all adrenals available for study (EC50, 8.1 x 10(-10) M in normals, 4.7 x 10(-10) M in Cushing's disease, and 4.4 x 10(-10) M in food-dependent disease). However, cultures taken from all four ACTH-dependent and the one food-dependent hyperplastic adrenals studied were also responsive to GIP (EC50 for cAMP, 1.3 x 10(-9) M in Cushing's disease and 4.1 x 10(-10) M in food-dependent disease). Fasting cortisol levels were low in the case of food-dependant Cushing's, rising postprandially as predicted. However, there was no trend toward low fasting or high postprandial cortisol in the other cases, suggesting that the presence of detectable GIPR alone, albeit with definite function in vitro, is not sufficient to cause clinically food-dependent CS. These data are consistent with the hypothesis that chronic ACTH stimulation or constitutive activation of the ACTH signaling pathway may be associated with aberrant GIPR expression, and suggest one mechanism for the pathogenesis of this phenomenon.